Objective To identify the perception of positive feedback (PF) and negative feedback (NF) provided by trainers in the operating theatre on surgical trainees' confidence and well-being. Design Narrative interview study. setting Twelve hospitals that form part of one deanery within the UK. Participants Maximum variation sampling of 15 higher general surgical trainees provided insight into how PF and NF from trainers in the operating theatre affect confidence and well-being. Methods Narrative telephone interviews were conducted with general surgical trainees between April and June 2016. All interviews were recorded, transcribed and anonymised. Transcriptions were analysed using the five-step framework analysis by two independent researchers. results Fifteen trainees (age 28-38 years) were interviewed (median interview time: 29 min). Thematic framework analysis identified nine themes within the data. PF, which included corrective feedback, helped the trainees to relax and seemed to enhance their operative performance. All trainees reported significant and unjustified NF, some of which would be defined as undermining and bullying. Many believed this to have a negative impact on their training with minimal educational benefit. Many trainees felt NF adversely affected their performance in the operating theatre with some expressing a wish to leave the profession as a consequence. Conclusion Both PF and NF exist in the operating theatre. Both have an important influence on the trainee, their performance and career. PF, if specific, helped aid progression of learning, increased motivation and performance of surgical trainees. In contrast, NF was perceived to have detrimental effects on trainees' performance and their well-being and, in some, introduced a desire to pursue an alternative career.
IntrODuCtIOn
Feedback is one of the most powerful influences on learning. A large meta-analysis concluded that feedback is more powerful than a student's prior cognitive ability. 1 The importance of feedback provision in medical education, training and professional development has been emphasised for more than 30 years. 2 However, historically within medicine, the recognition and acquisition of feedback by doctors has been poor. 3 Both positive and negative feedback can enhance the learning process. Positive feedback can increase the likelihood that students will return to or persist in an activity and self-report higher interest in an activity. 4 Negative feedback can have a powerful effect on an individual's self-control, self-direction and self-discipline. 1 However, if negative feedback is in excess, it can have the opposite effect and undermine an individual's subsequent performance. 5 6 The majority of feedback within the context of surgery relates to improving one's skills 7 or its impact following the introduction of a feedback intervention strengths and limitations of this study ► This is the first study that describes the impact of positive and negative feedback towards general surgical trainees in the operating theatre regarding its effects on their confidence, well-being and further development. ► This study used a narrative approach to identify the issues involved rather than count frequency of experiences that would lack depth and understanding. ► The study was limited to one training region and therefore may not be representative of all surgical trainees elsewhere in the UK. However, existing research on bullying suggests that the study findings do have national relevance.
Open Access tool, 8 rather than its impact on the trainee themselves. There is paucity within the literature describing the effect that verbal feedback can have on surgical trainee's development and well-being. Research has shown that those with low existing levels of self-esteem are more likely to react poorly to negative feedback, exhibiting less motivation on a subsequent task and believing that the feedback received is due to ability rather than effort. [9] [10] [11] If this is the case for surgical trainees, it may result in poorer operative performance with potential compromise on patient safety and quality of care.
The aim of this research was to identify the narrative accounts of receiving positive and negative feedback from trainers in the operating theatre on a general surgical trainee's personal and professional development, potentially identifying areas in which improvements can be made to surgical training. research questions 1. What forms of positive and negative verbal feedback are surgical trainees exposed to in the operating theatre? 2. How can positive or negative verbal feedback affect a surgeons' training and personal development? 3. Why does negative feedback exist in the operating theatre environment?
Definitions
The definition of what constituted positive or negative feedback was determined by the participants. From the researchers' perspective, positive feedback was defined as information provided to the trainee in a supportive and constructive manner (which could include corrective feedback) with the aim of improving their performance and personal well-being. Furthermore, negative feedback was presumed to be information, adverse behaviour or mode of feedback provided to the trainee that was felt to be unwarranted and without regard for the individual's well-being (which could be perceived as bullying). However, using a constructivist approach, it was the participants who attributed their own meaning to these terms and shared their constructs with the interviewer.
relationship of trainers and trainees within a uK system Surgical trainers are defined as any consultant who is the senior surgeon and supervisor of trainees within the operating theatre at a particular time. Typically within the UK, all trainees work in the same hospital for 12 months and rotate between different specialties within that hospital every 6 months. Trainees undertake elective and emergency work with different trainers. Therefore, interaction with a trainer can be on a frequent basis if this forms part of their elective work or less frequently, for example, during emergency surgery with a consultant from another specialty within general surgery.
MethODs study design A qualitative study was conducted using a narrative technique to elicit the perceptions of positive and negative feedback on surgical trainee's development. Interviews were conducted via telephone. Interviews were selected over focus groups due to the difficulty of getting groups of clinicians together. 12 In addition, it was felt that revealing personal experiences, particularly of a negative nature, to a group may result in respondents either downplaying their experiences, 13 or a reluctance to provide details in front of peers who may be perceived as judging them.
14 This study draws on a social constructionist perspective, given the multiple interpretations of reality and ways of knowing. 15 Constructivism postulates that learning is an active, constructive process. Through this research, we aimed to collate and construct information regarding the effects of feedback. All information provided by participants was accepted, despite the potential of being contradictory, as multiple equally valid accounts of the effects of feedback can exist.
sampling and recruitment All participants were invited to provide written consent prior to interview and gave verbal consent again at the start of the interview. Sixteen surgical trainees were purposively selected from a total of fifty-four trainees in the region using maximum variation (gender, age, place of work and year of training); this also supported the natural demographic trends from the training programme as a whole. To ensure anonymity, trainee's responses were represented by an identification (ID) number. Trainees were initially personally invited via a generic text message outlining the study aim. Participants were then contacted via telephone and given additional information about the study so as to make an informed decision. One trainee declined to participate in the study as they felt that talking about their experiences may affect their future career. By recruiting higher surgical trainee's specific to general surgery, this would ensure trainees had substantial exposure to the operating theatre. Furthermore, the decision to recruit in general surgery alone was that general surgical trainees have a varied experience and breadth of procedures, so that it was felt unnecessary to include other specialties. The variation of operations would be sufficient to promote a differing range of experiences compared with more specialised areas of surgery. 16 One of the aims in data collection was to reach data saturation. This varies depending on topic but can be anywhere from 10 to 30 interviews. 17 In this study, data saturation was achieved after 15 interviews. It was therefore decided by the researchers that further sampling was not necessary. A narrative approach was used for data collection enabling a full account or story to unfold.
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Data collection Participants were purposively selected to take part in this study (using maximum variation). Narrative telephone interviews were conducted between April and June 2016. All interviews were conducted by DK. Interviews took a median time of 29 min (range 21-50), were tape-recorded, transcribed and anonymised. Interviews began by exploring examples of participant's experiences of receiving both positive feedback and then negative feedback in the operating theatre. Interviews continued until participants felt that they had shared their experiences sufficiently.
Data analysis
All recorded transcriptions were individually reviewed to ensure quality. Data were analysed using the fivestep framework analysis of: familiarisation, framework development, indexing, charting and mapping. 19 Development of thematic frameworks was achieved by primary review of interview material, note-making and documentation of differing responses. Initially, interviews were indexed to identify a priori issues. Following subsequent review of more interviews, emergent themes arose by analysing respondent's narrative for unexpected issues and analytic for themes that had explanatory power. Mapping was required to ensure that all relevant information and themes that had emerged from the interviews were detected, with the aim of answering the study questions. To ensure rigour, all transcripts were reviewed at each stage of the analysis by JI. New themes and subthemes were discussed and agreed at each process of analysis. results Fifteen participants were purposively sampled and interviewed from one region within the UK and included trainees from years 3-8, included 4 females and 11 males. Data collection continued until no new themes were identified.
Framework analysis identified nine themes within the data: two themes (a priori) relating to the first research question (types of positive and types of negative feedback), four themes (emergent) relating to the second research question (positive feedback affecting the self, positive feedback affecting learning, negative feedback affecting the self and negative feedback affecting learning) and three themes (analytical) relating to the third research question (hierarchy, justification and inadequacy of the trainer). research question one: what forms of positive and negative feedback are surgical trainees exposed to in the operating theatre? All respondents could provide incidences of both positive and negative feedback in the operating theatre. Given that all respondents received preinterview information at least 24 hours before the interview took place, this allowed respondents time to think about their answers. However, a number of respondents found that positive feedback, in particular very positive feedback (as defined by the interviewer), was a rare occurrence and examples were often many months old. Respondents did comment that feedback was more valued if it came from a consultant rather than a peer. In addition, if positive comments came from individuals who did not often give praise, they seemed to have added value to the individual. Types of positive feedback took of one of three main forms:
Continuous reinforcement:
…the trainer was praising me more for being able to follow their instructions very carefully, I think that is why it went well. (ID 2)
Giving responsibility:
I considered them an excellent trainer, very motivating, giving you enough responsibility and things to do appropriate at your level, takes over at difficult times and explains as well why they take over for example, 'this is the part I need to do', because that is really important and when the trainer says as well, 'I don't want to decrease your confidence by giving you those difficult parts so I will give you appropriate stuff on the operation at your level'. There's reasoning behind why they do certain things and I think it creates a very friendly learning environment. (ID 4)
Quiet encouragement:
He was like, 'you're progressing slowly but steadily, I'm going to stay back and I'm going to just carefully look, the support that I, the fact that he was there if things were not, if things were going out of hand and then he was keeping an eye on me which was the encouragement that I needed, I guess for that particular case. (ID 3)
Many respondents found it easier to recall specific accounts of negative feedback as they felt it had a more lasting impression. There was a greater variation of types of negative feedback given by trainees, as opposed to positive (table 1) . research question two: how can positive or negative verbal feedback affect a surgeons' training and personal development? This question generated a number of subthemes in relation to both positive and negative feedback. With regard to the effects of positive feedback, two themes were identified in relation to this question: positive feedback increasing the feeling of self-worth and positive feedback affecting learning. Regarding the theme of positive feedback increasing the feeling of self-worth, this generated five subthemes. Examples of each sub theme are presented (table 2) . To illustrate this theme in more depth, the findings of one narrative will be presented. This narrative demonstrates how both positive and negative feedback can have an effect on training and development.
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John (pseudonym) is a senior surgical trainee with many years of experience in the operating theatre. All quotations are presented verbatim. John recounts an event in relation to an operation he performed under supervision. The environment was relaxed and perfectly 'set-up' for a training experience. '…[T]he theatre list was running to time and the surgeon, the consultant was just relaxed and turned the operation over to me straight away and 
…I had put a stitch through the small bowel and he wasn't angry, he was, well he was disappointed with me because I was doing well and could see that he felt that I had let him down but, but he said "well, you started training (name), I'll sort it out", so he undid the whole thing and corrected my mistake and carried on and we finished and we have operated since and we haven't had an issue, we have actually a very good relationship and we talk about that event, we jest about that event and we move on'. (ID 3)
Open Access Open Access deemed significant negative examples of feedback received with its subsequent effects. The vast majority of trainees said that there was no place for this form of feedback in the operating theatre environment as it has predominately negative effects on the individual with very limited educational benefit.
I couldn't figure what I'd been doing wrong, so there's nothing you can possibly change about that, it just made me angry, just made me doubt my own ability. (I) just didn't really find it helpful at all. (ID 2)
Hierarchy, or autocratic leadership as one respondent described it, was thought to be a major reason for negative feedback to persist in the operating theatre and remain unchallenged. Relevant examples are given (table 5). All trainees who discussed why this remained unchallenged were reluctant in speaking out as they feared for their own career. It was felt if trainees spoke up that the trainer involved could cause significant disruption for their futures.
[Name] behaviour is like that, there's been no change in a long period of time. You saying something is very unlikely to change that, but it might change your career, so is it actually worth it? (ID 4)
It was acknowledged by all respondents that the extremes of negative feedback were from individuals who had a reputation for doing so to others. As a result, the impact of such negativity was often lessened.
The whole theatre, the nurses and the anaesthetists and everybody else, seem to be winking at you when this one starts screaming. It makes it easier to deal with it. (ID 5)
As a consequence, respect for the trainer was reduced (table 4) . There were trainees who felt that in some instances negative feedback was justified; for example, if trainees had misjudged the clinical situation, it was appropriate for the trainer to be abrupt. Furthermore, there was acknowledgement from trainees that it is easier for the trainer to do the operation themselves.
I think in all these situations the context of that relationship is that basically it's easier for the trainer/consultant to do the operation themselves especially when it isn't challenging in any way, so in one sense they are putting themselves out to walk you through those different steps as you are on your learning curve. (ID 12)
This may account for trainees accepting a degree of negative feedback from trainers. A number of trainees felt that trainers gave negative feedback simply because they were not good trainers and did not know how to train. Consultants were given the title of trainers without formal training and some seemed to have no desire to teach.
I think a lot of people get labelled as trainers, who are not trainers in any sense of the word. So they have no interest in training people, and they've had no education in training people so they don't know how to teach. (ID 11)
Other reasons for why negative feedback exists in the operating theatre environment were believed to occur as the trainers themselves are under stress, either from the operation, the job as a whole or personal issues.
I think often times when trainers come out with comments like that which are slightly inconsistent with what's going on at that time and place, you're sometimes left wondering in retrospect what's been going on in their own lives over the preceding two hours. (ID 12)

DIsCussIOn
To our knowledge, this is the first study that describes trainees' experiences of perceived positive and negative feedback in the operating theatre and reports the effects on their confidence, well-being and further development. It is noteworthy that all trainees initially struggled to give recent examples of feedback, in particular positive examples. This may be that they wanted to provide examples that were significant to them or possibly that there is a general lack of regular trainer feedback or that some trainers have a tendency to criticise trainees in the operating theatre rather than praise them or indeed that trainees are more likely to recall the negative. The findings in this study are in keeping with previous research, 20 which concluded that feedback was rarely given to trainees after an activity and often with a lower degree of positive observation in comparison to trainer's perceptions. Nevertheless, trainees were able to provide examples of positive feedback, although this tended to be less dramatic with fewer variations compared with negative feedback. Trainees in this study reported that a positive theatre environment, created when the needs of a trainee were made a priority within in a supportive environment, with positive feedback, appeared to have a favourable impact on their perceptions of learning. This was achieved through positive or even superlative comments, without feelings of unjustified criticism and where trainees had a clear idea of what the learning objectives were going to be during each case. The respondents claimed that this helped them relax, and many stated that they felt it enhanced their operative performance. Consequently, trainees expressed an increased willingness to learn and work further with a trainer with whom they felt more supported. This is supported by research that highlights the ability of trainers to create a positive learning environment, by supporting trainees to develop self-regulation and error detection skills. 21 This supportive role of the trainer may enable the trainee to encourage them to leave their 'comfort zone', enabling them to perform more complex operations than they previously thought with the aim of furthering their surgical development. 22 All trainees reported they had experienced what they felt to be significant and unjustified negative feedback in either the trainers behaviour or mode of delivery. Many believed this to have a negative impact on their training and be of minimal educational benefit. Similar findings were reported in a study focused on learning a new language 23 where negative feedback was detrimental to learning and motivation. Interestingly, trainees found negative events much easier to recall, which is also in concordance with previously published literature. 24 This may be due to the longer and more lasting impression of negative feedback in the operating theatre compared with positive feedback. Negative emotions that can be associated with negative feedback require more thinking and processing than positive events. 25 Therefore, trainees tend to reflect on these negative events more, which makes them easier to recall. 26 The forms of negative feedback were more varied, ranging from condescending remarks to physical abuse. Furthermore, many trainees felt that as a consequence, their performance in the operating theatre suffered; this could be due to trainees focusing more on the negative responses that were given rather than the task at hand. The consequential effect of negative feedback could be detrimental to their learning and performance. This is contrary to the work undertaken by various researchers 9 27 who demonstrated a potency of negative compared with positive feedback. However, it is important to note a key point of such research 9 was only observed in high self-esteem individuals. It is therefore possible that, in this study, persistent negative feedback may lower the self-esteem of surgical trainees.
It is important to note that certain learning events within the operating theatre require constructive criticism and corrective feedback. A highlighted example in this study was of iatrogenic injury to the small bowel to a patient being operated on by the trainee. The trainee reported that the trainer provided support and constructive advice, without undue criticism. Feedback was given in such a way that the positive professional relationship was maintained, and the feedback was not perceived to be detrimental to the learning experience. Indeed, Hamad et al 28 demonstrated that feedback after small bowel anastomosis helped to reduce further adverse events. There has been research highlighting significant differences regarding feedback delivery in the operating theatre between the trainee and the trainer. 29 The author concluded that although both the trainer and trainee agree that feedback is vital for a surgeon's development, there were large discrepancies between these groups about the perceived quality of feedback that the trainer delivers. However, we believe that negative feedback, if delivered in a constructive manner and provided in a positive learning environment, is important, as this will also enable the trainee to improve and learn from such adverse events.
In this study, negative learning environments created by trainers following incidents of shouting or swearing highlighted the power relationship between the trainer and trainee and inhibited the likelihood of a trainee speaking up. When this environment was compounded by continued negative feedback, this was reported to impair their performance. These findings are consistent with previous findings 30 where, although harm to patients was not noted as a result of the feedback, this does not exclude detrimental events happening Open Access in the future following persistent negative feedback. Lingard et al 31 reported that at least 60% of major adverse events within the operating theatre are a result of poor communication. The data highlight a lack of effective communication, and failures from the trainers were a source of frustration for the trainees. Of note was a perception that some trainees felt they did not receive adequate information regarding the operation they were undertaking or how to perform it more effectively. Indeed, a large meta-analysis 6 has demonstrated that effective communication is one of the most powerful forms of feedback. The data illustrate an apparent lack of quality feedback and signifies a missed opportunity to enhance the learning experience with a failure to reduce the gap between current and desired understanding. 1 Although trainers' views were not collected within this study, their busy and stressful workload coupled with the absence of formal feedback training may account for these experiences and communication breakdowns. 32 Both positive and negative forms of feedback appeared to influence the potential career choice of the trainees. At a time when doctors in the UK are in short supply, this is an important finding. Of greater concern is the finding that following negative feedback, some trainees stated that they had contemplated leaving surgery. This study identified that some trainers were repeated offenders as regards using negative behaviours alongside feedback that was at times more abusive than constructive. The manner in which feedback is delivered is important as negative feedback that is not delivered in a constructive manner can be perceived by some as undermining or bullying. These complex issues are still considered taboo, resulting with these issues being ignored and under-reported. 33 The Royal College of Surgeons of Edinburgh reported 60% of trainees had personally been at the receiving end of workplace bullying with 94% having observed it.
Trainees did not challenge or report such behaviours. There was a belief by the trainees that any challenge or complaint would impact negatively on their future career. Undermining and bullying behaviours have a long history within surgery, 34 with the 'surgical culture' offered as an excuse to allow acceptance of certain actions in the operating theatre that would otherwise not be tolerated. 35 The tolerance of negative behaviour from trainers is in keeping with previous research. 34 35 This reluctance to speak out against what trainees believe to be unjustified negative feedback that is undermining rather than corrective, and continue to work professionally, demonstrates resilience within the trainee. This is a key feature of adult learning. As the surgical trainees mature, their motivation to learn is internal. 36 Trainees continued desire to learn, and work is not completely hindered by the external effects of extreme forms of negative feedback provided by the trainer. However, trainees did acknowledge that this bullying type behaviour was inappropriate. Many said that they would use these examples as evidence of how not to train in future. Behaviour within theatre is not readily observed by outsiders or passersby, therefore unacceptable behaviour may persist unchecked in this microcosm as challenge from juniors is difficult due to the perceived hierarchy. Older generations were exposed to different styles of feedback, some of which are no longer acceptable, and the current cohort of trainees seem to want to break away from this type of negative feedback and the cycle of a 'transgenerational' legacy. 37 Nonetheless, we need to consider the perspective of the trainer who takes on the role of 'expert' and is expected to impart skills to the novice while maintaining full responsibility for the patient and the outcome of the surgery. The trainer will on occasion be unfamiliar with the trainee and their level of skill and perceive additional risk in sharing the surgery. Additionally, how trainers respond to and manage trainees may depend on their own level of skill and confidence. Those less skilled or confident may experience more stress, and this may manifest itself as inappropriate feedback.
There is evidence within this study of excellent trainers. However, this appears to coexist with feedback from some trainers that is both negative, abusive and impacts negatively on future career plans. The General Medical Council, as a consequence of Lord Patel's report (2010), 38 which highlighted a deficiency in training, is planning to put in a formalised trainer-approved system for all trainers, and the findings from this study would support this initiative.
reflexivity and rigour of this research
Reflexivity is an important process in acknowledging the role of the researcher and how this may influence what is 'seen' in the data and to permit confirmability. [39] [40] [41] One of the authors is a current surgical trainee (DK) who has experienced both positive and negative verbal feedback in the operating theatre. Such experiences have been a source of motivation for this topic and also added an understanding of the context of practice. The potential of shared experiences or context enables the researchers to accurately portray the meanings made by fellow surgical trainees. 42 However, we were mindful of how personal values and perceptions could affect data analysis. 43 We therefore took a number of steps to ensure transferability of findings. 44 The aim was to ensure the findings represented the views (constructs) of the interviewees. This was achieved by the narrative interview techniques and analysis that permitted repeated reviewing of data to identify emerging themes. This ensured that we remained 'true' to the participants' accounts of the effects of feedback. Additionally, the use of rich verbatim quotes allows the reader to make their own judgement as to whether coded themes reflect accurately the accounts of the participant. Furthermore, identification of themes was supported as all transcripts were read and coded by the coauthor of this study (JI) who is not in the surgical profession. 45 46 Open Access Future work This small scale study calls for a larger study across the UK looking into the personal effects of feedback on surgical trainees and calls for further training to support trainers to deliver effective feedback. Any such training intervention should be robustly evaluated. In addition, discussion with trainers is needed to gain their perspective. We believe that trainers and trainees need to have a more open and frank discussion regarding the effects that feedback can have on an individual's well-being.
COnClusIOn
This study has put forward a wide range of different experiences of positive and negative feedback within the operating theatre. There is evidence of excellent trainers. Positive feedback can enable trainees to leave their 'comfort zone', enabling them to perform more complex operations than they previously thought which can further their surgical development.
However, some feedback can be perceived as bullying and can have a very negative effect, potentially leading to missed learning opportunities'. 47 Following the significant time restraints set by the European Working Time Directive, this is a concern. A power relationship is still evident in surgery, with some forms of feedback apparently damaging performance, at times in our study leading trainees to have thoughts of pursuing an alternative career. We need to consider why negative feedback exists in theatre, and understanding why this occurs may help us to identify how to change and improve the training experience. However, we also acknowledge the importance of administering negative feedback that is constructive and corrective. If this is given in a supportive environment, this can enhance the learning process without undermining the trainee. Increasing personal awareness of these issues in trainers and supporting them to manage competing responsibilities to the patient, and the trainee in a safe environment should be the goal of training.
